This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents mil not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



02) 



UK Patent Application „ GB S 2 2J^34&* 



(21) ApplJefitfon No 8901175^ 

(22) Oato of fifing 19.01.19B9 



(30) PHartry data 
(31) 6386*7 
B3BG4B 



(32) 19.01.l6&a 



(33) JP 



(71) Applicant 

UlUuWahl OonkI Kmbiuhlkl KaJahe 

(Incorporated In Japan) 

2-3 M»runouchl» 2-oh©m», Chlyode-Ku, Tokyo, Japan 

(72) Inventor 

Yaaukata Kawamura 

(74) Agent and/or Adoteee tor Service 
j A Kemp find Co 

14 South Square, Gray 1 * Inn, London, WC1R BfcU. 
Unlied Kingdom 



(51) INT CL 4 

GOSG 3/35 

(52) UK CL (Edition J) 

G5C CA310 CA342 CHQ 
UlS S2125 S212& 

(55) Documents died 
BP 0323309 A 

(68) field of search ^* -» Mr % 

1 ' UK CL (Edition J) Q5C CCA CWB CHC CHE CHG 

INTCL-QOflF, O09Q 



(54) Liquid crystal display apparatus 

(57) ,„ a «yMa» dteplay ****** the <^ 

colour as the background within the dtoplay rang* ^^^^ff^^lS^m^ f£ displ-y range on both 
roar the edges of the oleplay range Thieis ^'SZl auTato votages so thai the voltage difference 
the upper and lower aubetratee of the LCD panel ^^J^ J^^Slf These separate electrodes may 

may he uaed In computers, word processors elc. 



Fig. 5 



3~ 



= r=l I 1 



8 



1 



--14 



o 

ro 



CO 



jll 221*342 



Fig. 5 



Fig. 6 



i 



fl7 



DRIVE CIRCUIT FOR 
ELECTRODE PATTERNS 




DRIVE CIRCUIT FOR 
SIGNAL ELECTRODES 



-IO 



I 

2 
3 
4 
5 
6 
7^ 
8 
9 
10 
II 
14 
15 
17 



LIQUID CRYSTAL, DISPLAY 
UPPER GLASS SUBSTRATE 
LOWER GLASS SUBSTRATE 
LIQUID CRYSTAL 
SCANNING EUECTRQDES 

DISPLAY PKTURE^EMENT 

l^faJF^miNG ELECTRON 
DRIVE CIRCUIT FOR SIGNAL ELECTRODES 
SUBSTRATE FOR MOUNTING DRIVE CIRCUIT 
OUTSIDE OF EFFECTIVE DISPLAY RANGE 
ELECTRODE PATTERNS 
DRIVE CIRCUIT FOR ELECTRODE PATTERNS 



2214342 




I l—t ^%-*C—U I •~t-~^-~J till 




2214342 



/ 



Fig. 10 



I DATA 1 

CP 
LOAD 



LSI I 



Vdd 
(f-SV) 



80 bit 


SHIFT REGISTER 






<> 




i 80 bit LATCH 




u 




[ 80 bit 


LEVEL SHIFTER 




,104 




V 103 



VLCD 




VEE(-18— 24V) 



till 




«((( 



22H3A2 



F/g/2 



Voo 
U5V) 



VLco 



LSI 9 



80 bit SHIFT REGISTER 




— — £l80 



121 




80 bit LEVEL SHIFTER 



X 



122 



80 DOT- 4 LEVEL DRIVER 



M23 



02 



J>079 

— O0BO 



Vee(-18 — 24V) 



f 



2214342 




221*342 



Fig.14 




DRIVE CIRCUIT FOR 
SIGNAL ELECTRODES 



2I 



10 

| : LIQUID CRYSTAL DISPLAY PANEL 
2 : UPPER GLASS SUBSTRATE 
3-. LOWER GLASS SUBSTRATE 
4 s LIQUID CRYSTAL 
5= SCANNING ELECTRODES 

q. fnwFR ELECTRODE OUTSIDE EFFECTIVE DISPLAY RANGE 



o((( 2214342 




09U342 

LIQUID CRYSTAL DISPLAY APPARATUS £ 

Tbe present invention rentes to a dot matrix type 
li a md crystal display apparatus to be used as a display for 
such business machines as computers, word processors and the 



like. 



Fig- 1 I. a front view of a liquid crysral display 

panel according tP a prior art. 

Flg . 2 illustrates dispositions of electrodes for the 

display panel, 

F1 B . 3 is a sectional view of the panel shown in 

Fig- 1. and 

4 is an enlarged view. or the portion A shown in 

in these drawings, numeral 1 designates a liiuld 
crystal display panel, numeral . an upper substrate made of 
s lass disposed on the upper surface of the panel. numeral 3 
. lower substrate made of glass disposed on the lower 
2 „ surface of the panel, numeral 4 a ll,uld crystal provided 
between the opposing ela.s substrates, numeral 5 scanning 
electrodes disposed transversely on the lower glass 
substrate on the side facing the li,uld crystal 4. numeral . 
sl gnal electrodes disposed xongltudinally on the upper glass 
^strata » on the side facing the U,uid crystal 4. numeral 
T Picture elements formed at the points where electrodes 5 
an d 6 cross each other and numeral 8 an effective display 
range defined by the display picture elements. Numeral 9 
disignates a drive circuit for the scanning electrodes while 
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numeral 10 designates a drive circuit for the signal 
electrodes, both of which are mounted on a substrate 11 on 
which the drive circuits are mounted. Numeral 12 designates 
a cable connecting the liquid crystal panel 1 to the drive 
5 circuit substrate 11 and numeral 13 designates a sealing 
material . 

In the liquid crystal display apparatus according to 
prior art. the signal electrodes B and the scanning 
electrodes 5 are constituted in a matrix configuration by 
10 means of transparent electrode membranes respectively 

provided on the upper class substrate 2 and the lower glass 
substrate 3 of the liquid crystal display panel 1. The 
points where the scanning electrodes 5 and the signal 
electrodes B cross define the picture elements 7. 
15 In the constitution explained above, when scanning 

signals are transmitted from the drive circuit 9 for the 
scanning electrode to the scanning electrodes 5 and the 
signals are sent to the signal electrodes 6 from the drive 
circuit 10 for the signal electrodes, the liquid crystal 4 
20 corresponding to the picture elements 7. at the crossing of 
the electrodes 5 and 6 to which the signals have been 
transmitted is operative for display. The area where these 
picture elements 7 are concentrated can provide an effective 
display range 8. When the liquid crystal panel 1 is 
25 operative for display, the color hue of the background 

beyond the effective display range is different from that of 
the background in the effective display range 8. 

Since the liquid crystal display apparatus according 
to prior art has the above-explained constituted, when 
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characters and pictures are composed by using picture 
elements 7 at the extreme end of the effective display range 
. the color hue of the background of the effective display 
range 8 is different from that of the background around the 

5 effective display raage 14 and the quality will therefore be 
poor. It is particularly noticeable that when the color of 
the background around the effective display range 14 is the 
same as the color of the display of characters and pictures, 
it will be difficult to distinguish the characters and 

10 pictures from the background. 

The aim of the present invention is to reduce the 
problems mentioned above. 

According to the present invention there is provided 
15 a liquid crystal display apparatus having a liqoid crystal display panel 
*th an effective display range and wherein, when the display panel 
is operative for display, the background around said 
effective display range has substantially the same color 
as the bacxground within the effective display range. 
20 The present invention can thus provide 

a uquid crystal display apparatus adapted to 
display characters and pictures wherein electrode patterns 
are provided outside the effective display ranee of a liquid 
crystal display panel in such a manner as to surround the 
25 effective display range, and a drive circuit for the electrode 

patterns is provided to drive the electrode patterns so that 
the color of the background around the effective display 
range may become the same as that of the background in the 
effective display ranee. 
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in other words, tbe present invention allows 

the provision of a liquid crystal display 
apparatus wherein electrode patterns are provided around the 
effective display range of a liquid crystal display panel in 
5 such a manner as to surround the effective display range and 
a drive circuit exclusively provided for such electrode 
patterns is disposed separately fro, the drive circuits 
provided for the scanning electrodes and the signal 
electrodes. 
10 The present invention can also 

provide a liquid crystal display apparatus adapted to 
display characters and pictures wherein electrode patterns 
corresponding to the scanning electrodes and the signal 
electrodes are provided around the effective display range 
of a liquid crystal display panel and a drive circuit for 
.he scanning electrodes and a drive circuit for the signal 
electrodes are provided to drive tbe electrode patterns, so 
that the colour of the background around the effective 
display range is the same as that of the background in the 
effective display range when the liquid crystal display 
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panel is operative for display. 

The present invention can also 

provide a liquid crystal display apparatus wherein electrode 
patterns equivalent to the scanning electrodes and the 
25 si|rn al electrodes are provided outside the effective display 
range of the liquid crystal display panel, so that the same 
voltage as that which is applied when the liquid crystal 
display panel is operative for display and the picture 
elements are not displayed on the electrodes can be applied 
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fro* tbe drive circuits for the scennine and the 

siiOial electrodes- 

^erabiyacc^n, to *e present— ». the color of the 

bacKeround of the entire surface of tb. U^ld crystal 
display panel can be tbe sea. and thus an excellent display 
,uallty can be obtained even if tbe characters ana Picture 
lM «s are constituted by utilizing tbe picture events 

«■•>» effective display ranee. 
H,e extreme outer portion in tbe effecti m 

p^erabiy in the crystal display apparatus — *»• » 

tb. present invention, electrode patterns that are able to 
surround tbe effective display ranee end tbe drive clrcu t 
provided exclusively for tbe electrode patterns are provided 
8r „und tbe effective display ranee of tbe U,uid crystal 
panel and. »ben the li«id crystal display panel is 
operative for display, a voltaee that .ill not cause tbe 
picture elements to display is applied to the electrode 
patterns fro* tbe exclusive drive circuit so that the color 
of tbe bacKeround both within and around the effective 
display ranee can be m ade the sa»e. and even if the display 
picture elements at the extreme outer portion of tbe 
effective display ranee are used to constitute character, 
end pictures, characters end pictures havine an excellent 
display quality can be obtained. 

Accordine to the present Invention, since tbe 
electrode patterns can be provided ar»na the effective dispiay 
ranee of a ll,uid crysta! display panel and a voltaee sienal 
can be applied from the exclusive drive circuit to the 
electrode patterns, a ll,uid crystal display apparatus can 
be Provided at a reasonable cost that is capable of off.rine 
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exeellent display quality by virtue of the color of the 
background around the effective display range of a liquid 
crystal display panel being the same as that of the 
background within the effective display ranee. 
5 According to the inventive liquid crystal display 

apparatus, electrode patterns corresponding to the scanning 
electrodes and the signal electrodes can be provided around the 
effective display ranee of the liquid crystal panel, so that 
when the liquid crystal display panel is operative for 

10 display, a voltage which Is similar to that which is applied 
to the electrode patterns within the effective display range 
can also be applied to the electrode patterns outside the 
effective -range from the drive circuits for the scanning 
electrodes and the signal electrodes, thus generating the 

15 same color background not only within but also outside the 
effective display ranee. Consequently, even if the 
characters and pictures are constituted by utilizing picture 
elements at the extreme outer portion of the effective 
display ranee, such characters and pictures will possess an 

20 excellent display quality. 

The drawings and the following description are exenplary only. 

Fie. 1 is front view of the liquid crystal display 

panel of a liquid crystal display apparatus according to a 

prior art; 

25 Fig. 2 illustrates the disposition of the electrodes 

in the liquid crystal display panel shown in Fig. 1: 

Fig. 3 Is a sectional view of the liquid crystal 
display panel shown in Fig. 1: 
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Fifi. 4 is an enlarged view of the portion designated 

by A in FiE. 3; 

Fig. 5 is a front view of the liquid crystal display 
panel of the liquid crystal display apparatus according to 

5 the present invention; 

Fig. 6 illustrates the disposition of the electrodes 
in e liquid crystal display panel according to the first 
embodiment of the present invention: 

Fig. 7 is a sectional view of the liquid crystal 

.0 display panel shown in Fig. 6; 

Fig. 8 is an enlarged view of the portion designated 

by B in Fig- 7: 

Fig. 9 illustrates in detail the drive circuit for 
the signal electrodes and the drive circuit for the scanning 
15 electrodes shown in Fig. S. both of the drive circuits being 
connected to the liquid crystal display panel; 

Fig. 10 illustrates one of the drive LSI's 1 through 
8 in the drive circuit for signal electrodes shown in Fig- 
9. such as the drive LSI 1 which is adapted to generate 

20 drive signals $i - ♦«o". 

Fig. HA through Fig. 11C illustrate signal wave 
forms to assist in explaining the operation of the drive 
circuit for the signal electrodes shown in Fig. 10; 

Fig. 12 Illustrates one of the drives LSI 9 through 
25 L si 11 in the drive circuit 10 for scanning electrodes shown 
in Fig. 9. for example, the drive LSI 9 adapted to generate 
drive signals 4>i » Geo; 
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Fig. 13A and Fig. U8 illustrate signal wave forms 
for the purpose of explaining the operation of the -rive 
circuit for scanning electrodes shown in Fie. 12: 

Fig. I* illustrates the disposition of the electrodes 
5 in a liquid crystal display panel according to the second 
embodiment of the present invention; 

Fig. 15 is a sectional view of the liquid crystal 

display panel shown in Fig. 14; 

Fig. 18 is an enlarged view of the portion designated. 

10 by C in Fig- IS. 

The first embodiment of the present invention will 
no* be explained by referring to the accompanying drawings. 

Fig. 5 is a front view of the liquid crystal display 
15 panel according to the first embodiment of the present 
invention. Fig. 6 Illustrates the disposition of the 
electrodes for the liquid crystal display panel. Fig. 7 is 
a sectional view of the panel shown in Fig. 5. Fig. 8 is an 
enlarged view of the portion designated by B in Fig. 7. 
20 Throughout the drawings, numerals 1 to 14 designate the same 
or equivalent portions. Numeral 15 designates electrode 
patterns defined in the form of a frame around the effective 
display range 14 of the upper and lower glass substrates 2 
and 3. Numeral 16 designates conductor members adapted to 
25 connect the electrode patterns 15 of the upper and lower 
glass substrates 2 and 3. Numeral 17 designates a drive 
circuit for the electrode patterns around the effective 
display range 14 and mounted on the substrate 11 together 
with the drive circuits 9 and 10. 
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in the IWii dls ' lay •»«•«»• =<> nstltUte4 

1. the above-described manner, the same voltage as that 
which is applied to. the picture elects 7 when they are hot 
in the display -de is applied to the electrode pattern, 15 
provided around the elective display ran S e 14 of the U,uld 
crystal display panel 1 from the exclusive drive circuit for 
th. electrode patterns. As a result, the color hue of the 
baCcround around the effective display ran S e 14 becomes the 
« as that of the bacKeround in the effective display 
[1W1 a. so the boundary between the effective display ranee 
and the portion surroundlne it disappears. 

« any boundary exists between the effective display 
ranee and the portion surroundinr it, particularly when the 
color of the bacaeround around the effective display ranee 
ls the .as,, as that of the picture elements, it will be 
difficult to distlmraish those characters and Pictures that 
are constituted by elements at the extreme outer portion of 
.he effective display ramre. If there is no such boundary, 
bowever. the above-mentioned problems can be eliminated, and 
the display quality can thus be improved. 

It should be understood that while electrode patterns 
15 that for* a rectaneular frame have been described in 
connection with the above-mentioned embodiment, the 
electrode patterns IS may 1* fact be divided int. electrode 
patterns that are respectively e,uivalent to the scanning 
electrodes 5 and the signal electrodes 6. In this case, 
exclusive drive circuit, may be provided for the respective 
electrodes, so that the same effect as that of the 
embodiment described above can be attained. 
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Fig. 9 illustrates In greater detail the drive 
circuit 9 for the signal electrodes and the drive circuit 10 
for the scanning electrodes, both of these drive circuits 
being connected to the liquid crystal display panel 1. The 
drive circuits 9 and 10 are respectively comprised of a 
plurality of LSI's for drive. As can be seen from the 
drawing, with a liquid crystal display comprising 640 dots 
by 200 dots, the drive circuit 9 for the signal electrodes 
is made up of 8 LSI's. LBI1 through LSI8. while the drive 
circuit 10 for the scanning electrodes is made up of 3 
LSI's. LSI9 through LSI11. LSI1 through LSI11 are 
respectively designed for 80 bits. 1/200 duty and 1/1S bias. 

Fig. 10 illustrates one of the drive LSI's 1 through 
8 in the drive circuit 9 for the signal electrodes, such as 
15 the drive LSI1 which is adapted to generate drive signals t, 
- <t> 8 „. This LSI is comprised of 80 bit shift register 101. 
80 bit latch 102. 80 bit level shifter 103 and 80 dot-4 
level driver 104. Figs. 11A through 11C illustrate signal 
VB ve forms to assist in explaining operation of the drive 
20 circuit 9 for the signal electrodes shown in Fig- 10. When 
the clock pulse CP is input to the 80 bit shift register 
101. load pulse signal (Fig. 11A) is input to the 80 bit 
latch 102 and voltage level signals Vi . V 3 , V, and V £E , are 
applied to the 80 dot-4 level driver 104. then the driver 
25 104 output s the signal electrode drive signals *i - *»o 
(Fig. HO . Fig. 11B illustrates the latch data which is 
output from the 80 bit latch 102. 

Fig. 12 illustrates one of the drive LSI's 9 through 
11 in the drive circuit 10 for the scanning electrodes, for 
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example the drive LSI9 adapted to generate drive signals 
- .... This LSI is composed of 80 bit shift register 121. 
,0 bit level shifter 122 and 80 dot-4 level driver 123. 
Figs. 13A aid 13B Illustrate signal «v. forms for the 
purpose of explaining operation of the drive eireult 10 for 
the scanning electrodes. «hen the docK pulse CP (Fig- !■*> 
ls input to the 80 bit shift register 121 and voltage level 
signals V,. v.. T. »d V„. are applied to the 80 dot-4 
Xevel driver 123. the scanning electrode drive signals ... 

... (PIC- 1»> »» ° UtPUt fr0D itiV " 123 ' 

The second embodiment of the present invention -111 

next be explained by referring to the accompany drawings. 
Fie. 14 illustrates disposition of the electrodes of the 
llcuid crystal display panel shorn in Fig- »• 15 Is 8 

sectional vie- of the display panel shown in Fit. 14- ««• 
16 is an .marred vie. of the portion designated by C in 
Fie. 15- » these drawings, numerals 1 through 14 show 
members which are the same or equivalent to those 
illustrated in Figs. 1 through 4. Numeral 18 designates an 
upper electrode which Is outside the effective display 
range. Nu»ral 1= designates a lower electrode which is 
outside the effective display range. These electrodes are 
provided in th. same manner as the scanning electrodes 5 
which are outside the effective display range and are driven 
by the drive circuit 9 for the scanning electrodes. Numeral 
20 designates a leftside electrode which is outside the 
effective display range and numeral 21 designates a right 
slae electrode, also outside the effective display range, 
these electrodes being provided outside the effective 
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display range to the left and right in the same manner as 
The signal electrodes 6 and being adapted to be driven by 
the drive circuit 10 for the signal electrodes. 

in the liquid crystal display apparatus constituted 
as above, the upper electrodes 18 and the lower electrodes 
19. both of which are outside the effective display range 
and which are equivalent in function to the scanning 
electrodes 5. as well as the left electrode 20 and the right 
electrode 21 which are also outside the effective display 
range and are equivalent in function to the signal 
electrodes 6. are provided outside the effective display 
range 14 in such a manner as to surround the effective 
display range 8. Thus, when the liquid crystal display 
panel 1 is operative for display, the same voltage as that 
which is applied to the display picture elements 7 inside 
the effective display range 8 when they are not in the 
display mode is applied to these electrodes 18 to 21 from 
the drive circuit 9 for the scanning electrodes and the 
drive circuit 10 for the signal electrodes, so that the 
color of the background 14 around the effective display 
range can be made the same as that of the back ground 8 
within the effective display range, so that no boundary 
appears between the effective display range and the portion 
around it. In this way. if the picture elements 7 at the 
extreme outer portion of the effective display range 8 are 
used for constituting characters and pictures, the display 
quality of these characters and pictures can be improved. 

It is to be noted that, while in the above-explained 
embodiment each one of the upper electrode (18). the lower 
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electrode (19). the left electrode (20) and the right 
electrode (21) are provided outside the effective display 
range (14). a similar effect may be attained if a plurality 
of such electrodes are disposed at .he respective locations. 

The drive circuits for the upper and lo*er electrodes 
18 19 and the left and right electrodes 20. 21 which are 
outside the effective display range are provided in a number 
corresponding to that of the patterns of the scanning and 
siK nal electrodes and are comprised of drive LSI's which are 
respectively the ...e as the LSI', shown in Fig- 10 and 
Fig. 12- These drive LSI', are adapted to be energized when 
the liquid crystal display panel is operative for display. 
A voltage at the same level as that which is available when 
there are no display data is applied from xhe respective 
drive LSI's for the left and right elecxredes 20. 21 for the 
signal electrodes to the corresponding electrodes. 



Claims : 

!. a liquid crystal display apparatus comprising a 
liquid crystal display panel having signal electrode means 
and scanning electrode means «hich are arranged in a matrix 
configuration, the signal and scanning elecrrode means being 
comprised of transparent electrode membranes between an 
upper glass substrate and a lower glass substrate, a first 
drive circuit means adapted to drive said signal electrode 
means and a second drive circuit means adapted to drive said 
scanning electrode means, wherein when said signal electrode 
means and said scanning electrode means are driven, 
characters or pictures are displayed on said liquid crystal 
display panel, said liquid crystal display apparatus being 

characterized by; 

electrode pattern means provided around the effective 
display range of said liquid crystal display panel, and 

drive means adapted todrive said electrode pattern 
means so that when said liquid crystal display panel is 
operative for display, the color hue of the background 
around said effective display range becomes the same as that 
of the background within said effective display range. 

2. A liquid crystal display apparatus as claimed in 
claim 1 further characterized in that said electrode pattern 
means is divided into a first and a second electrode pattern 
means equivalent respectively to said signal electrode means 
and said scanning electrode means. 

3. A liquid crystal display apparatus as claimed in 
claim 2 further characterized in that said drive means is 
comprised of a first electrode pattern drive circuit adapted 
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to drive said first electrode pattern means and a second 
electrode pattern drive circuit adapted to drive said second 
electrode pattern means. 

4. A liquid crystal display apparatus as claimed in 
ClaiiD 1 further characterized in that said electrode pattern 
means is divided into a first and a second electrode pattern 
means respectively equivalent to said signal electrode" means 
and said scanning electrode means, said drive means is 
comprised of a first electrode pattern drive circuit adapted 
to drive said first electrode pattern means and a second 
electrode pattern drive circuit adapted to drive said second 
electrode pattern means, and said first drive circuit means 
includes said first electrode pattern drive circuit and said 
second drive circuit means includes said second electrode 
pattern drive circuit. 

5. A liquid crystal display apparatus having a liquid 
crystal display panel with an effective display range and 
wherein, when the display panel is operative for display, the 
background around said effective display range has 
substantially the same color as the background within the 
effective display range. 

6. A display apparatus according to claim 5 wherein a 
separate drive circuit is provided for electrodes associated 
with the background around the effective display range. 

7. . A liquid crystal display apparatus constructed and 
arranged substantially as hereinbefore described with 
reference to and as illustrated in Figures 5 to 16 of the 
accompanying drawings. 
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